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(54) WfCTFYMEHT JUW XOJlOflHOH PA3JttqH TPYB 



t 

Hsoofwroofe oihocjttcji k MewtnooApiCaTKc, 
np6ARt3navBo mu o6pafioncn- OTBepcntft b Tpy- 
6ax ti moxot Cm HcncuMOBiao npH oxoira- 
Tuoiroi otipa&mce muoompinccKKX oraepcnril 
ipyfi nni nmpo-nRCBMo- s hwrwwhx aera- 
net motoaom nc<jK)pMan»oniiorfc npotJtniBaiiM 

(OOpMOBaJOU). 

Umcrm imcrpyMciTT una paaww Tpyfl, co 
Aapaauodt ciynciniTyw onptaicy c Htnpccco- 
BtHttuMM hi nee jxetfcopMHpywmitMJi KOjnnaMH^ 
bb oca onptBKK BboiomteBi mumHApHvcxaa 
pacTowt. a cTcracax onptBKH - paamJOBue 
OTBc p cnm. w Topoax Konen - panujaRue 
iuom, cooomawiuiwc* c oTBepcnuMX onptBKH. 
HucrpyMtKT cKt6aceH cHcrtMoU roat« paficwefl 
xmjdcoctx b o6p*K>BaKHwe OTBcpcnuvMH r na3a- : 
mx Ktitanbi (1]. 

PkmcxorrcjibHOH cmsjicoh Mexfly noBcpxnocrwo 
ipyou r pa&rotMH Kom>mMM npn pa6oTe nt> 

rO HHCTpyMCHTB JTBHaCTOI lUOOBOtf CHOR, 06- 

pBsyiDOXKMca b peaynnaTC narpcBa pg&weH 

XRXDCOCTR B nOHOCTM HWCTpyMCKTa no TCMne- 

parypu irapoofipa^osaHMfl, oh pa 6o tact tontKO 
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mo npeiXBipHTem»HO HarpeioMy no TCMncpaTypw 
ropnero nc<J>opMHpoBaKWi Meranjia TpyGsu 

HcflocraTKOM^ rroro HHcrpyMCHra RBJiaeica 
to, wo juta nonroTOBKR k paoore oh ipe oy- 
er aapaxQCR ptOo^cH jwwkoctmo nonocni r 

5 npeaaapRTenbHoA paszww 3axojworo kohxu 
xpyou. Ha Buxone R3 fpyCbi nqcne okohto- 
hkr npooecca paaaani HHcrpyMCHT HarpeBaeTca 
no reMnepaTypu bwujc napoo6pa30BaHH* pa6o- 
<*eft 3WWKOCTR, <no BM3UBacT onpeneneHHue 

10 ReynoocTBa irpH DKcnnyanuKR. Towocn. o6pa- 

OOTKH OmpCTKfl TaXHM HHCTpyMC HTOM HCBbH 

ootcaa. 

Htnk .H3o6pcTCHM)! - noBMUJCHHc k ameers a 
o6pa6orxH. 

15 nomBiieHHaa ucjib nocTMracTca tcm, <ito h> 
bccthwh HHcrpyMCHT, coaepxauiHH nonyw on- 
pasxy c HacaxeratbiMH Ha Hee ac^P^PY 10 ^* 

1UXMM 3JICMCHTBMH, B CTCHKaX KOTODOH BMnOJI- 
w HCHW paOHaJI^HWC OTBCpCTHflt B H3 TOpiWX 

flc<tK>pMHpywmHx ancMCHToe, oSpamcmibrx oohh 
k apyroMy, - panHajibHbfC naaw, a tax^c ho- 
toihhk paooqtH )khakocth juih nouaw CC B 
o6pa30BaHHMe ornepcTHiiMfi h na^aMH KaHam>i t 



CHafixeH CMOKTwpoB3inrwM b p3Ctowe onpae- 
km c B03Mo)icnocn»io oceBoro ncp€Mruicmm no 
m>iM tinoKOM c nopuiHCM, na HapyttHoft no- 
B<rpxnocTH KOToporo BbmojiHeHa KonbueBa* npo- 
tow a, cocnHHCHHajJ c no/iocTbio mroKa h c 5 
ojWHM M3 paflHajTbHhrx oiBcpcTHH onpaBKH, a 
nonocrs urroKa coenmieHa c hcto*othkom pa6o- 

qcfi tfHAKOCTH, B K3MCCTBC KOTOpOH HCn0JIb3O- 

Bana cMasuBaiotuaii aowKOCTb. 

Ita iepre*e noKaaaH o6uikh bhu npenjiarae- 10 
Moro HHCTpyMctrra, pa3pcx 
. MHCTpyMCHT conepaarr KopnyoonpaBKy I, no 
och onpaBKH BMnonHCHo ujumHApHqecKoe ot- 

BCpCTHC C pa3MCIUCHKMM B HCM nOHBH^KHblM 
* DHCMCKTOM - nOJIMM UnOKOM 2 C HOpUlMCM, \$ 

BbmojmeioaiM 3aomio co iutokom. Ha nopu*- 
ne BbmojniCMa Konmesaj? npoTowa e, cocot- 
iieinia* c nojiocrwo z nrroKa. B crcracax ort- 
paBKH npe^ycMOTpeHw pajwajn»in»ic oTBcpcnw 
a juw nonBOjxa cMa30<moH jwwkoctm k nasaM w 
6 m Topoax ne<jK)pMHpywuoix 3jicmchtob 3. 
UJtok, ycranoBncHHMfl c bo3mo)khoctwo bo> 
BpaTHo-nociynaTcnbHoro zumtterow b nonociH 

OnpaBKH OTHOCHTCJTbHO pajIHaJfbHUX OTBCpCTKM 

b crtincax, npcncAOBaTcm.HO pacnpcncjwcT no- |5 
tok CMaaowoii xhbkocth k 30HaM o6pa6oncH. 

Pa6o<me sncMCHiw 3 c yBcrannBafouowHCH 
k Bbixoffy HHaMerpaMH nocaaceHbi Ha njutram- 
pinecKyM <acrb onpaBKH, nnoTHoe npHwamc 
xipyr k npyry paoowx djicmcktob h jtop^ahhc^ 
KX B TaXOM COCTOHHHH o6ecne<ntBaeTCH rafiKOH 
4, HaBinriHBaiomeHCH Ha nepemnow «acn> on- 
paBKH* 

Pa6oTy RHCTpyMCHTa mo*cho npocnenHTb Ha 
npHMcpc o6pa6oTKH OTBcpcnw ffHawcrpoM 
KfQfHtM npH npoTHnmaHHH saroTOBKR H3 Tpy" 

6bl C flHaMCTpOM OTBCpCTHK 67 MM R TOmUH- 

rok ctchkh 10,5 mm, MaTcpnaJi - nRpKOHHft* 
HHoGHCBbiH eruraB MapKH 3-125. 

06paOOTKa npOR3BOHHTCH Ha BCpTHKaJIbHOM 

npcccc MOflcnH 11-6350 c ycwmeM 100 tc. % 
HiccTpyMCHT 3aKpcniweTCH b bcpxhch Tpascp- 
cc npecca, oTBcpcrae b rpyoc pasflaioT Ha 
paaMcp 70 4 °' fl &M c HaoopoM pa6owx sjicmch- 

TOB JC HapyJKHMMH AHflMCTDaMH COOTBCTCTBCHHO: 

67,50; 68.75,7035; 70.55; 70,06 + 70,08 mm. 45 
ripH o6pa6oTxe HapyMCHWH xmaMCTp Tpy6bi yBc- 
jurmBacTac no 90 mm, ynpyra* ycanjca coctaB- 
jwct 0,47 - 0,52 mm, Bcmroma ynpo<m«HHO- 
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ro cnoR - 1000 1100 mkm. npn nj*H*e- 

HHH HHCTpyMCHta BI1H3 npH nOAXOiie K BCpX- 

HeMy Topuy 3aroioBKH 5 b uitok nocrynacT 
CMa3o«nai? )khhk ocTb (Macno KwycrpHajibHoe 
20-30), KOTopan HanpaBHHCTCH icpc3 pajmajrtr 
Hbic OTBcpcnw b onpaBKC k paxoiajTbHbiM na- 
3aM Ha lopuax ncpBoro ne^opMHpyiomcro 

3nCMCHTa* IlpH nOCJICflyiOmeM ABH)ICCHHH HHCTpy- 
MCHTa BHH3, IUTOK ncpCMCmaCTCH BBCpX R 

nocncflOBaTCjn»HO pacnp^acnneT cMasoHHyw aoy* 
KocTb k Ac4>opMHpy»mHM 3/ieMCHiaM, flpn 06- 
panioM xonc RHCTpyMCHTa uitok B03Bpaiuaercfl 

B HH3KHCC RCXOAHOC nOHOJKCHHe, flCTaJlb H3BnC- 

KacTca H3 onopHoro craKaHa h uhkji noBTop«- 

CTCK. 

3KOHOMHMCCKHMT 3(M>€KT OT HCnOJIb30BaHHJl 

npeAnaracMoro KHcrpyMc Hra npn H3roTOBnc hhh 
komtuickts flCTancH tea annapat cocTaBJweT 
50 Tbic* py5. 3a cqcT yMCHbiuc hhh npHnyocoB 
npn oKOH«iaTCJn>HOK o6pa6oTKC h 3aMCHbi one 
panjcH pacxoHKR otbcdcthh Ha ac(f>opMauHOH- 

HO€ npOTHTHBaHHC OC3 CHHTHfl MCTaJUia, 
OopMyjia H306pCTCHHH 

HHcrpyMCHT Aiifl xojio/iHOH pxxwni Tpy6, ooflcp- 
x&iwok nonyio onpaBKy c HacaxcHHWMH na ntt 

(^OpMHpyTOQZHMH 3JICMCHTaMH, B CTCHKaX KOTO- 

poH BbtnonHCHM pajnajTbHwe oTBcpcrtui, a Ha 
Topitax n^opMHpyioiioix 3jicmchtob, oCpatncH- 
hwx ojXHH k npyroMy - paOT3jn>m>ic na3bi, a 

TZKKC HCTCWHHK paOCWft 5KHHKOCTH iUW TlOfla- 

qn ec b o6pa30BaHHbie OTBcpcnwMH r nasaMH 
xaHajib!, otnHiaiomR»rcH tcm, 
qiO, C IKJlbfO nOBWUICHHH KaiccTBa o6pa6oTKH, 
OH CHa6)ICCH CMOHTRpOB a KHMM B nOJIOCTH OBr 
* paBKH C B03M03KHOCTMO OCCBOTO IICpCMCIttCHHJI 

noiibiM inroKOM c noptuHCM, Ha HapyxatOH no- 
BcpxHOCTH KOToporo BbinojiHCHa KonbuCBaH npo- 
TO«oca, cocnHHeHHaa c nojiocTbw urroKa h c 
ojtHMM R3 paxntanbHba oTBepcnrii, a nonocrb 
mroKa cocOTHcna c hctowhxom paooncfi «ra- 

KOCTH, B KaWCTBC KOTOpOH HOlOnb30BaHa CMa- 

3biBaioniaji jkhxikoctiu 

MCTO^HHKH HH(J)OpMaUHH, 
npHHHTbIC BO BHHMaHHC npH 3KCnCpTH3C 

1. Abtodckoc cBHfleTenbCTBO CCCP N° 614862, 
Km B 21. D 41/02, 13.U.76 (npoTomn). 



959878 





Wm±. M Pcnaiaop B. : Jla3apcHKb 

Wmtf'V- ' lJ^— •;• ! • 



CD^m^^H. KanHTOMOB 

Tcxpcfl M. Fchbcc KoppeKTop T. Pciucthmk 



3aKa3 7095/1 2 THpa* 845 FIoothchoc 

BHWHI1H TocyjupciBCHMoro komktcti CCCP 
no neJUM ioo6pctchkm h otkpwtkh 
113035, Mockiw, HC-35, Payiiicica* Ha6^ a. 4/5 



^5 



<&HJiHaji linn "flaTem", r. yxropon, yn. npoeKnu*. 4 



Union of Soviet 
Socialist 
Republics 


SPECIFICATION 
OF INVENTOR'S 
CERTIFICATE 


(11)959878 


[State Seal] 


(61) Inventor's certificate of addition — 






(22) Applied March 5, 1981 

(21) 3256044/25-27 with the attachment 

of application No. - 


(51) Int. CL 3 
B 21 D 41/02 


USSR State Committee 
on Inventions and Discoveries 


(23) Priority - 

Published September 23, 1982, 
Bulletin No. 35 

Publication date of specification 
September 23, 1982 


(53) UDC 621.774.72 
(088.8) 



(72) Inventors L. S. Chirkov, A. A. Chertishchev, M. I. Plyshevskiy, V. A. Rassadnikov, and 

R. N. Kudelin 

(71) Applicant — 



(54) TOOL FOR COLD EXPANSION OF PIP ES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 



959878 
3 

is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the. rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 ^im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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